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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1 .17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 
CFR 1.114. Applicants’ submission filed on 10/19/2004 has been entered. 

2. Claims 1 and 6 are under consideration in this Office Action. 

3. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file 

4. The rejection of claims 1 and 6 under 35 U.S.C. 1 12, second paragraph, as being 
indefinite has been withdrawn in view of the amendment to claim 1, where claim 1 now recites 
the phrase “expression control sequence” of the ribosome modulation factor (rmt) gene which is 
stated in the specification on p. 13, lines 25-27. 



5. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 



Claim Rejections - 35 U.S.C. § 112, 1st Paragraph 

6. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and use the same and shall set forth the best mode contemplated by the inventor of 
carrying out his invention. 



7. Claims 1 and 6 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

Applicants’ arguments filed 07/13/2004, have been fully considered but they are not 
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persuasive. Applicants assert that the claims as amended meet the written description 
requirement since the claims recite that the rmf gene is located on the chromosome of 
Escherichia coli, the claims encompass well known methods for producing L- amino acid by 
bacterial cell culture where the gene encoding the E.coli RMF protein or an expression control 
sequence thereof are also well known and are mutated so that the RMF protein is inactive; the 
common technical feature of the claimed invention is that disruption of the E.coli rmf gene 
results in increased production of amino acids by the bacterial cell transformed with the disrupted 
rmf gene; and that the specification describes the production of L-amino acids other than L-lysine 
since applicants found the decrease of protein translation activity is prevented or reduced in a 
strain in which the nonnal RMF protein does not function normally. The Examiner respectfully 
disagrees for reasons of record as supplemented below. 

Claims 1 and 6 are a genus claims that encompass Escherichia coli bacterium having any 
gene from any biological source having any nucleotide sequence and structure encoding any 
RMF protein of any amino acid sequence and structure. Although claim 1 recites that RMF gene 
is “located on the chromosome of said Escherichia coli”, there is no indication that the said RMF 
gene is a gene endogenous to the said Escherichia coli. The claim is interpreted as encompassing 
any heterologous RMF gene from any biological source encoding any RMF protein of any amino 
acid sequence and structure that is inserted on the chromosome of said Escherichia coli, and is 
not limited to the endogenous Escherichia coli RMF gene. 

Thus, the scope of this genus includes many genes with widely differing structural, 
chemical, and physical characteristics from many biological sources. Furthermore, the genus is 
highly variable because a significant number of structural differences between genus members is 
permitted. 

The specification describes only a DNA fragment which was obtained by two rounds of 
PCR encoding the E.coli RMF protein. The specification does not provide the specific SEQ ID 
NO: of the E.coli RMF gene or the said DNA fragment. The specification only cites the 
references of Wada et al. (Proc. Natl. Acad. Sci. USA, 87, pp.2654-2661, 1990) and Yamaishi et 
al. (The EMBO Journal, 12, pp. 625-630, 1993) for a description of the amino acid sequence and 
nucleotide sequence of the E.coli RMF protein. There is no deception for any other RMF gene 
from any other biological source. 

However, neither the specification nor the general knowledge of those skilled in the art 
provide evidence of any description of a structure which would be expected to be common to the 
members of the genus of RMF genes that would distinguish members of the genus from other 
genes and polynucleotides. A BLAST amino acid search shows that the E.coli RMF protein has 
only 56% identity to the Microbulbifer degradans RMF protein (see enclosed Accession 
ZP_003 15991) and 54% identity to the Pseudomonas aeruginosa RMF protein (see enclosed 
Accession NP_251739). The general knowledge and level of skill in the art do not supplement 
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the omitted description because specific, not general, guidance is what is needed. 

The DNA fragment obtained by PCR amplification of E.coli chromosomal DNA 
encoding the E.coli RMF protein is not representative of the claimed genus of RMF genes since 
other members of the genus have widely differing nucleotide sequences and structures. The 
specification fails to provide a written description of representative RMF genes encoding RMF 
proteins as encompassed by the claimed genus. 

Since the disclosure fails to describe the common attributes or characteristics that identify 
members of the genus, and because the genus is highly variant, the DNA fragment obtained by 
PCR amplification of E.coli chromosomal DNA encoding the E.coli RMF protein alone is 
insufficient to describe the genus. Thus, one of skill in the art would conclude that Applicants 
have failed to sufficiently describe the claimed invention, in such full, clear, concise, and exact 
terms that a skilled artisan would recognize Applicants were in possession of the claimed genus 
of RMF genes from any biological source having any nucleotide sequence and structure encoding 
any RMF protein of any amino acid sequence and structure. 

A review of the specification indicates that elements which are not particularly described, 
including regulatory elements, expression control sequences, and untranslated regions, are 
essential to the function of the claimed invention because the definition of “gene” known by 
those skilled in the relevant art requires them. The art indicates that the structure of genes with 
regulatory elements and untranslated regions is empirically determined. For example, the 
structural elements of “gene” mediating the expression of a particular protein in the liver may be 
different than the structural elements of the “gene” mediating the expression of the same protein 
in the brain. Therefore, the structure of these elements which applicants considers as being 
essential to the function of the claim are not conventional in the art. 

There is no known or disclosed correlation between the disclosed DNA fragment 
obtained by PCR amplification of E.coli chromosomal DNA encoding the E.coli RMF protein 
and the structure of the non-described regulatory elements, expression control sequences, and 
untranslated regions of the claimed genus of RMF genes of any nucleotide sequence and 
structure from any biological source. Furthermore, there is no additional disclosure of physical 
and/or chemical properties. Thus, one of skill in the art would not recognize that applicants were 
in possession of the genus of RMF genes and their regulatory elements, expression control 
sequences, and untranslated regions. 

Claims 1 and 6 also encompasses a genus of any genetic modification and mutation to 
any portion of any RMF gene or any expression control sequence of said any RMF gene that will 
result in an inactive RMF protein. 

The scope of this genus is highly variant due to the type of genetic modification and 
mutation performed and the significant number of structural differences between RMF genes 
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from any biological source having any nucleotide sequence and structure encoding any RMF 
protein of any amino acid sequence and structure. 

The specification describes only the disruption of the endogenous E.coli RMF gene by 
homologous recombination with a DNA fragment which was obtained by two rounds of PCR 
amplification of E.coli chromosomal DNA, where the first round of PCR used primers of SEQ 
ID NOs: 1-4 and E.coli chromosomal DNA as template, and the second round of PCR used 
primers of SEQ ID NOs: 1-4 and the obtained product of the first PCR as template (see Example 
1 of the specification). 

There is no description of any other genetic modification and mutation to any portion of 
any RMF gene or any expression control sequence of said any RMF gene that will result in an 
inactive RMF protein. Thus, one of skill in the art would not recognize that applicants were in 
possession of the genus of any genetic modification and mutation to any portion of any RMF 
gene or any expression control sequence of said any RMF gene that will result in any inactive 
RMF protein. 

Claim 1 also encompasses a genus of methods for making any L-amino acid using any 
E.coli bacterium having any mutation to any RMF gene or any control expression sequence of the 
said any RMF gene so that the RMF protein is inactivated. Thus, the scope of this genus 
includes many L-amino acids to be produced with widely varying physical and chemical 
structures. 

However, the specification only describes the production of L-lysine using an E.coli 
bacterium having a disruption of the endogenous E.coli RMF gene by homologous 
recombination with a DNA fragment which was obtained by two rounds of PCR amplification of 
E.coli chromosomal DNA, where the first round of PCR used primers of SEQ ID NOs: 1-4 and 
E.coli chromosomal DNA as template, and the second round of PCR used primers of SEQ ID 
NOs: 1 -4 and the obtained product of the first PCR as template (see Example 1 and Example 2 of 
the specification). While applicants found that when the RMF protein does not function 
normally then there is a reduction or prevention of a decrease of protein translational activity (see 
specification on p. 17, lines 15-22), there is no description of production of any other L-amino 
acid using any E.coli bacterium having any mutation to any RMF gene or any control expression 
sequence of the said any RMF gene so that the RMF protein is inactivated. The general 
knowledge of those skilled in the art do not provide evidence that any other L-amino acid can be 
produced using any E.coli bacterium having any mutation to any RMF gene or any control 
expression sequence of the said any RMF gene so that the RMF protein is inactivated. The 
general knowledge and level of skill in the art do not supplement the omitted description because 
specific, not general, guidance is what is needed. 

Thus, one of skill in the art would not recognize that applicants were in possession of the 
genus of methods for making any L-amino acid using any E.coli bacterium having any mutation 
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to any RMF gene or any control expression sequence of the said any RMF gene so that the RMF 
protein is inactivated. 

In view of the above considerations, one of skill in the art would conclude that 
Applicants have failed to sufficiently describe the claimed invention, in such full, clear, concise, 
and exact terms that a skilled artisan would recognize Applicants were in possession of the 
invention recited in claims 1 and 6. 

8. Claims 1 and 6 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the enablement requirement. The claim(s) contains subject matter which was not described 
in the specification in such a way as to enable one skilled in the art to which it pertains, or with 
which it is most nearly connected, to make and/or use the invention. 

Applicants’ arguments filed 07/13/2004, have been fully considered but they are not 
persuasive. Applicant’s position is that there is not requirement to provide a SEQ ID NO for the 
known E. coli rmf gene encoding the E.coli RMF protein; that the claims as amended encompass 
the rmf gene from E.coli; and one of ordinary skill in the art would be enabled to practice the 
steps of the claimed method. The Examiner respectfully disagrees for reasons of record as 
supplemented below. 

Factors to be considered in determining whether undue experimentation is required, are 
summarized min re Wands [858 F.2d 731, 8 USPQ 2nd 1400 (Fed. Cir. 1988)]. The Wands 
factors are: (a) the quantity of experimentation necessary, (b) the amount of direction or guidance 
presented, (c) the presence or absence of working example, (d) the nature of the invention, (e) the 
state of the prior art, (f) the relative skill of those in the art, (g) the predictability or 
unpredictability of the art, and (h) the breadth of the claim. 

The nature and breadth of claim 1 encompasses any method for producing any L-amino 
acid using any E.coli bacterium having any mutation to any RMF gene from any biological 
source and of any nucleotide sequence or structure, or any control expression sequence of the 
said any RMF gene so that the RMF protein of any amino acid sequence and structure is 
inactivated. Although claim 1 recites that RMF gene is “located on the chromosome of said 
Escherichia coli”, there is no indication that the said RMF gene is a gene endogenous to the said 
Escherichia coli. The claim is interpreted as encompassing any heterologous RMF gene from 
any biological source encoding any RMF protein of any amino acid sequence and structure that is 
inserted on the chromosome of said Escherichia coli, and is not limited to the endogenous 
Escherichia coli RMF gene. The nature and breadth of dependent claim 6 encompasses any 
method for producing L-lysine using any E.coli bacterium having any mutation to any RMF gene 
from any biological source and of any nucleotide sequence or structure, or any control expression 
sequence of the said any RMF gene so that the RMF protein of any amino acid sequence and 
structure is inactivated. 
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The specification discloses the production of L-lysine using an E.coli bacterium having a 
disruption of the endogenous E.coli RMF gene by homologous recombination with a DNA 
fragment which was obtained by two rounds of PCR amplification of E.coli chromosomal DNA, 
where the first round of PCR used primers of SEQ ID NOs:l-4 and E.coli chromosomal DNA as 
template, and the second round of PCR used primers of SEQ ID NOs:l-4 and the obtained 
product of the first PCR as template (see Example 1 and Example 2 of the specification). 

The specification does not provide the specific SEQ ID NO: of the E.coli RMF gene or 
the said DNA fragment. The specification only cites the references of Wada et al. (Proc. Natl. 
Acad. Sci. USA, 87, pp.2654-2661, 1990) and Yamaishi et al. (The EMBO Journal, 12, pp.625- 
630, 1993) for a description of the amino acid sequence and nucleotide sequence of the E.coli 
RMF protein. There is no deception for any other RMF gene from any other biological source. 

There are no other working examples in the specification that show any other genetic 
modification and mutation to any portion of any RMF gene or any expression control sequence of 
said any RMF gene that will result in an inactive RMF protein. There is no disclosure of 
production of any other L-amino acid using any E.coli bacterium having any mutation to any 
RMF gene or any control expression sequence of the said any RMF gene so that the RMF protein 
is inactivated. 

In order to meet the enablement requirement one skilled in the art must be able to make, 
without undue experimentation, any E.coli bacterium having any mutation to any RMF gene 
from any biological source and of any nucleotide sequence or stmcture, or any control expression 
sequence of the said any RMF gene so that the RMF protein of any amino acid sequence and 
structure is inactivated, and then determine whether it can be used to make any L-amino acid 
having any chemical and physical properties. However, neither the specification nor the general 
knowledge of those skilled in the art provide guidance or prediction on making the claimed 
invention without undue experimentation. 

The amount of experimentation to make any E.coli bacterium having any mutation to any 
RMF gene from any biological source and of any nucleotide sequence or structure, or any control 
expression sequence of the said any RMF gene so that the RMF protein of any amino acid 
sequence and structure is inactivated is enormous and undue. Such experimentation entails 
screening and searching for any RMF gene from any biological source, integrating the RMF gene 
into the chromosome of the E.coli bacterium, searching for and screening for any genetic 
modification or mutation to the RMF gene or any expression control sequence of the RMF gene 
to inactivate the RMF protein, determining whether the genetic modification or mutation will 
result in an inactive RMF protein in the E.coli bacterium, and searching and screening for any L- 
amino acid which can be produced by the modified E.coli bacterium. Alternatively, such 
experimentation entails searching for and screening for any genetic modification or mutation to 
the endogenous E.coli RMF gene or any expression control sequence of the endogenous E.coli 
RMF gene to inactivate the RMF protein, determining whether the genetic modification or 
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mutation will result in an inactive RMF protein in the E.coli bacterium, and searching and 
screening for any L-amino acid which can be produced by the modified E.coli bacterium. 

Teachings regarding searching and screening for any RMF gene from any biological 
source, searching and screening for any genetic modification or mutation to the RMF gene or any 
expression control sequence of the RMF gene to inactivate the RMF protein, and searching and 
screening for any L-amino acid which can be produced by the modified E.coli bacterium is not 
guidance for making the claimed invention. 

It is well known in the prior art that organisms have specific codon preferences and that 
eukaryotic genes and polynucleotides often do not express in prokaryotic host cells because 
prokaryotic host cells recognize only specific codons which may not be used in eukaryotic genes 
and polynucleotides (see Zhou et al. Protein Expr Purif. 2004 Mar;34(l):87-94; entire 
publication, especially p. 87, right column, 1 st full paragraph to p. 88, left column, 1 st full 
paragraph). Thus, it cannot be predicted whether or not any rmf gene from any biological source 
and nucleotide sequence can be functionally expressed in any E.coli and then inactivated in order 
to meet the limitations of the invention. 

The Examiner finds that one skilled in the art would require additional guidance, such as 
information regarding the specific nucleotide sequence of and biological source of the RMF gene 
and the specific genetic modification and mutation to the RMF gene to result in an inactivated 
RMF protein. Without such a guidance, the experimentation left to those skilled in the art is 
undue. 

Although dependent claim 6 limits the method of claim 1 to producing L-lysine, claim 6 
continues to be defective for not being enabling for any method for producing L-lysine using any 
E.coli bacterium having any mutation to any RMF gene from any biological source and of any 
nucleotide sequence or structure, or any control expression sequence of the said any RMF gene 
so that the RMF protein of any amino acid sequence and structure is inactivated for the reasons 
stated above. 



Conclusion 



9. No claim is allowed. 

1 0. The following reference made of record and not relied upon is considered pertinent to 
applicants’ disclosure. Yoshida et al. (Genes Cells. 2004 Apr;9(4):271-8) teach that in gram- 
negative bacteria such as E.coli the RMF protein inactivates ribosomes by the covering the 
peptidyl transferase centre and entrance of peptide exit tunnel. 
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1 1 . Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Christian L Fronda whose telephone number is (571)272-0929. The 
examiner can normally be reached Monday-Friday between 9:00AM - 5:00PM. If attempts to 
reach the examiner by telephone are unsuccessful, the examiner's supervisor, Ponnathapura N 
Achutamurthy can be reached on (571)272-0928. The fax phone number for the organization 
where this application or proceeding is assigned is 703-872-9306. 

12. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Christian L. Fronda 
Patent Examiner 
Art Unit 1652 
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